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Brief Summary Text - BSTX (17) : 

Therefore, the converging beam which is incident to the information 
recording surface 4 must be free from any aberration so that the condensed spot 
5 formed by the system at the diffraction limit may be radiated on the 
information track 12. The wave-front aberration which is permissible as the 
diffraction limit has a standard diviation of 0 -07 .lambda. (Marechal limit) , 
where, .lambda, is the wavelength of the LD. 



Brief Summary Text - BSTX (25) 



For example, if the disk comprises a polycarbonate substrate having, a 
refractive index N of 1.55 and if the condensing lens has a numerical aperture 
(MA) expressed as sin.theta. .sub. 2 =0.5, formula (1) gives the rms wave-front 
aberration of 0.014 .lambda, for light having a wavelength of 0.78 .mu.m if 

in thickness. This amounts to 20% of the 
.lambda, which has hereinabove 



the disk has an error of 50 .mu.m 
allowable rms wave- front aberration of 0.07 



been stated, though the error in thickness of the disk is very small. 
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Brief Summary .Text - BSTX (5): 

Under the background stated above, there have been proposed various optical 
pickup apparatuses capable of recording information on and reading information 
from plural optical disks (hereinafter referred to as recording/reading) by 
using one light-converging optical system. As one of them, TOKKAIHEI 7-57271 
discloses an optical pickup apparatus wherein an objective lens which is 
designed so that a wave front aberration owned by a beam to be converged is 
0.07 .lambda, or less is used for the first optical disk with a transparent 
base board having a thickness of tl, while a converged spot is formed under the 
slight defocusing state for the second optical disk with a transparent base 
board having a thickness of t2 . 



Brief Summary Text - BS1X (22) : 

(13) The optical pickup apparatus described in either one of the structures 
(1)-(12) above, wherein, when the light-converging optical system converges a 
luminous flux emitted from a light source on the information recording surface 
of the first optical information recording medium, best wave front aberration 
is 0.05 .lambda, rms or less (provided that .lambda, is a wavelength of a 
light source which is used when reading from and recording on the first optical 
information recording medium) . 



Detailed Description Text - DETX (8) : 

The light-converging optical system is a means which converges a luminous 
flux emitted from a light source (the first semiconductor laser 111 or the 
second semiconductor laser 112) on information recording surface 22 through 
transparent base board 21 of optical disk 20 and thereby forms a spot. In the 
present embodiment, the light-converging optical system is provided with 
collimator lens 13 which converts a luminous flux emitted from a light source 
into a collimated light (or could be a mostly collimated light) and objective 
lens 16 converges a luminous flux which is converted by collimator lens 13 into 
a collimated light. This light-converging optical system is arranged so that 
best wave front aberration may be 0.05 .lambda, rms or less when a luminous 
flux emitted from the first semiconductor laser 111 is converged on the 
information recording surface of the first optical disk. "Best wave front 
aberration" in this case means a wave front aberration wherein defocus 
component and tilt component are corrected, and its value is expressed with 
root mean square (rms ) . 
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Brief Summary Text - BSTX (3) : 

In recent years, with the practical use of a red semiconductor laser of a 
short wavelength, development of a DVD (digital video disk or called also a 
digital versatile disk) , which is a high-density optical information recording 
medium having a larger capacity but a size of the same degree as a CD (compact 
disk) which is a conventional optical information recording medium (also called 
an optical disk) , has been promoted. In this DVD, the numerical aperture NA of 
the objective lens at the side of the optical disk is made to be 0.6 in the 
case where a short wavelength semiconductor laser of 635 nm is used. Further, 
a DVD has a track pitch of 0.74 .mu.m and a minimum pit length of 0.4 .mu.m, 
and is made to have a high density more than twice in comparison with a CD, 
which has a track pitch of 1.6 .mu.m and a minimum pit length of 0.83 .mu.m. 
Moreover, in addition to the above-mentioned CD and DVD, optical disks having 
various standards, for instance, such as a CD-R (a direct read after write, 
writing once compact disk) , an LD, an MD (mini-disk) , and an MO (magneto-optic 
disk) are merchandised and have come into general use. In Table 1, the 
thickness of the transparent substrate and the required numerical aperture of 
various optical disks are shown. 

Brief Summary Text - BSTX (4) : 

Besides, with regard to the CD-R, it is necessary for the light source to 
have a wavelength .lambda. =780 (nm) , but for the other optical disks, a light 
source having a wavelength other than those noted in Table 1 can be used; in 
this case, the required numerical aperture NA should be varied in accordance 
with the wavelength .lambda, of the light source used. For example, in the 
case of a CD, the required numerical aperture is approximated by NA =. lambda, 
(.mu.m)/ 1.73, and in the case of a DVD, it is approximated by NA =. lambda. 
( .mu.m)/1.06. 

Brief Summary Text - BSTX (5) : 

Further, the numerical aperture as referred to in this specification (for 
example, referred to as NA1, NA2, NAL, NAH, NA3, NA4, etc. hereinafter) means 
the numerical aperture of the converging optical system as seen from the 
transparent substrate side. NA1 is a numeral aperture necessary for 
reproducing information from or recording information in the first optical 
information recording medium and NA1 is a numeral aperture necessary for 
reproducing information from or recording information m the second optical 
information recording medium. 

Brief Summary Text - BSTX (12) : 

However, in the optical pickup apparatus described in Japanese laid open 
patent H7-302437, it is necessary to make the laser output large because the 
incident light quantity is simultaneously divided into two focal points by a 
single objective lens, which brings about high cost. Further, in the optical 
pickup apparatus described in Japanese laid open patent H7-57271, increasing of 
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Brief Summary Text - BSTX (3) : 

In recent years, with the practical use of a red semiconductor laser of a 
short wavelength, development of a DVD (digital video disk or called also a 
digital versatile disk) , which is a high-density optical information recording 
medium having a larger capacity but a size of the same degree as a CD (compact 
disk) which is a conventional optical information recording medium (also called 
an optical disk), has been promoted. In this DVD, the numerical aperture NA of \ 
the objective lens at the side of the optical disk is made to be 0.6 in the 
case where a short wavelength semiconductor laser of 635 nm is used. Further, 
a DVD has a track pitch of 0-74 .mu.m and a minimum pit length of 0.4 .mu.m, 
and is made to have a high density more than twice in comparison with a CD, 
which has a track pitch of 1.6 .mu.m and a minimum pit length of 0.83 .mu.m. 
Moreover, in addition to the above-mentioned CD and DVD, optical disks having 
various standards, for instance, such as a CD-R (a direct read after write, 
writing once compact disk) , a CD-RW, a LD (laser disk) , an MD (mini-disk) , and 
an MO (magneto-optic disk) are merchandised and have come into general use. In 
Table 5, the thickness of the transparent substrate and the required numerical 
aperture of various optical disks are shown. 

T 

Brief Summary Text - BSTX (4) : 

Besides, with regard to the CD-R, it is necessary for the light source to 
have a wavelength .lambda. =780 (nm) , but for the other optical disks, a light 
source having a wavelength other than those noted in Table 5 can be used; in 
this case, the required numerical aperture NA should be varied in accordance 
with the wavelength .lambda, of the light source used. For example, in the 
case of a CD, the required numerical aperture is approximated by 
NA =.lambda. ( .mu.m)/1.73, and in the case of a DVD, it is approximated by 
NA = . lambda. (.mu.m)/1.06. 

Brief Summary Text - BSTX (5) : 

Further, the numerical aperture as referred to in this specification (for 
example, referred to as NAl, NA2, NAL, NAH, NA3, NA4, etc. hereinafter) means 
the numerical aperture of the converging optical system as seen from the 
transparent substrate side. 

Brief Summary Text - BSTO (20) : 

where, in case that the first portion converges the first light flux on a 
first information recording plane, SCI is a sine condition dissatisfaction 
amount of the first portion of the objective lens for a light flux at a height 
in the first light flux, and in case that the first portion converges the first 
light flux on a first information recording plane, fl is a focal length of the 
first portion of the objective lens for a light flux at a height in the first 
light flux, incidentally, the term "an amount of the first light flux not less 
than 30% of the total amount of the first light flux passing the first portion" 
does no means "not less than 30% of an energy amount of the first light flux 
passing the first portion" and means "rays not less than 30% of the first light 
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Brief Summary Text - BSTX (2) : 

The present invention relates to an. apparat 
information in an optical information recot 
and a pickup apparatus for use in the appai 
innovation relates to a near field type opt 
apparatus in which a distance between an bl 
of an optical disk is smaller than an ordei 
objective lens and a pickup apparatus for \ 
the present invention relates to an record: 
(numerical aperture) is larger and a high 



Brief Summary Text - BSTX (5) : 

In this optical system, since a precise opt 
constructed with the two pieces of lenses, 
needed for assembling and adjustment. Furt 
by polishing. As a result, the cost for tl 



Brief Summary Text - BSTX (45) : 

As stated above, in a near field type optic 
system of the present invention comprises £ 
lens whose light source side is a curved si 
surface. It may be preferable. that a ring 
the curved surface. It may be preferable t 
side is a flat surface . It may be prefer 
in a flat convex lens as a whole. 



Brief Summary Text - BSTX (53) : 

where .psi. is a power of the entire syste 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, and NA is 
side of the objective lens. 



Brief Summary Text - BSTX (65) : 

where .psi. is a power of the entire syst< 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, NA is a m 
the objective lens. 



Brief Summary Text - BSTX (70) : 
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Brief Summary Text - BSTX (2) : 

The present invention relates to an apparal 
information in an optical information recoi 
and a pickup apparatus for use in the appai 
innovation relates to a near field type opt 
apparatus in which a distance between an ol 
of an optical disk is smaller than an ordei 
objective, lens and a pickup apparatus for i 
the present invention relates to an record 
(numerical aperture) is larger and a high < 



Brief Summary Text - BSTX (5) : 

In this optical system, since a precise opt 
constructed with the two pieces of lenses 
needed for assembling and adjustment. Furt 
by polishing- As a result, the cost for tt 



Brief Summary Text - BSTX (45) : 

As stated above, in a near field type optic 
system of the present invention comprises 
lens whose light source side is a curved si 
surface. It may be preferable that a ring 
the curved surface. It may be preferable 
side is a flat surface . It may be prefer 
in a flat convex lens as a whole. 



Brief Summary Text - BSTX (53) : 

where .psi. is a power of the entire syst* 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, and NA is 
side of the objective lens. 



Brief Summary Text - BSTX (65) : 

where .psi. is a power of the entire syst* 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, NA is a ni 
the objective lens. 



Brief Summary Text - BSTX (70) : 
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Brief Summary Text - BSTX (2) : 

The present invention relates to an apparat 
information in an optical information reco 
and a pickup apparatus for use in the appa 
innovation relates to a near field type op1 
apparatus in which a distance between an ol 
of an optical disk is smaller than an orde 
objective lens and a pickup apparatus for 
the present invention relates to an record 
(numerical aperture) is larger and a high c 



Brief Summary Text - BSTX (5) : 

In this optical system , since a precise op1 
constructed with the two pieces of lenses, 
needed for assembling and adjustment- Furt 
by polishing. As a result, the cost for tl 



Brief Summary Text - BSTX (45) : 

As stated above, in a near field type opti< 
system of the present invention comprises c 
lens whose light source side is a curved si 
surface. It may be preferable that a ring 
the curved surface. It may be preferable 1 
side is a flat surface . It may be prefer* 
in a flat convex lens as a whole. 



Brief Summary Text - BSTX (53) : 

where .psi. is a power of the entire syste 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, and NA is 
side of the objective lens. 



Brief Summary Text - BSTX (65) : 

where .psi. is a power of the entire syste 
is the sum of the power of the diffraction 
power of the diffraction surface of the sec 
wavelength of the light source, NA is a m 
the objective lens . 



Brief Summary Text - BSTX (70) 
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Detailed Description Text - DETX (16) : 

In this case, in order to make the optical disk 1 high in density, as the 
objective lens 5 installed in the optical pickup 4 so as to oppose the optical 
disk 1, there may be utilized a 2-group lens realizing a high numerical 
aperture (NA ) . 

Detailed Description Text - DETX (17) : 

As shown in FIG. 2, the 2-group lens is formed of two lenses, or a front lens 
103, whose surface on the side of the optical disk 1 is flat while whose 
surface on the side of an objective lens 104 is a curved surface of aspheric, 
and the objective lens 104 which is an aspherical lens- A hemispherical lens 
formed of a flat surface and a spherical surface may be used as the front lens 
103. 

Detailed Description Text - DETX (22) : 

The 2-group lens uses a light source with the wavelength larger than 680 nm and 
has a high NA more than 0.7, for example 0.81. The working distance between 
the jobjectxve lens 104 and the optical disk 1 is less than 560 .mu.m, for 
example, 100 .mu.m. Therefore, the 2-group lens has a high NA, a small 
clearance against the optical disk 1 and its aberration is reduced- 
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